Approximately 400,000 adolescents give birth in the USA annually. Although one-half experience depressive symptoms, less than 25% comply with referrals for depression evaluation and treatment. The current study tested the effectiveness of an Internetbased depression intervention on seeking depression treatment. Based upon the theory of planned behavior (TPB), the intervention included vignettes, questions and answers, and resources. Before the intervention, immediately after the intervention, and 2 weeks later the adolescent mothers (n = 151) answered questions related to TPB variables and depression treatment. Data were compared to adolescent mothers (n = 138) in the control group. Data were collected in community organizations or home visits for the control group. Adolescent mothers in the intervention group answered questions and completed the intervention from a computer of their choice. The adolescents were primarily African American (89.2%), less than high school educated (51.7%), had given birth in last year (97.1%), with a mean age 18.2 years. The intervention led to significant changes in attitude, perceived control, intention to seek mental health treatment, and actually seeking depression treatment. Untreated postpartum depression dramatically impacts a mother's relationship with her child, her functioning at work and school, health care-seeking behaviors, mothering skills, and her development as well as the development of her child. An Internet-based depression intervention is an inexpensive method to increase rates of depression treatment.
National experts (Gaynes et al. 2005; Williams et al. 2009 ) agree that both adolescents and new mothers have inadequate rates of depression evaluation and treatment. When a young woman is both an adolescent and a new mother, she is particularly vulnerable to depression. High rates of depressive symptoms in adolescent mothers have been identified, with rates of symptoms averaging 50% (Logsdon et al. 2005 . However, the rates of adherence to referrals for depression evaluation and treatment in adolescent mothers have been unacceptably low, ranging from 0 to 25% (Logsdon et al. , 2009a . The prevailing practice of providing written educational materials on depression and treatment at hospital discharge or in clinic/private practice waiting rooms, as well as the less common procedure of screening for depression and referring positive screens for evaluation and treatment, are simply not resulting in sufficient rates of depression evaluation and treatment in adolescent mothers. National experts recommend that new and innovative strategies are needed to address this important national health issue of depression in adolescent mothers (Gaynes et al. 2005; McPeak et al. 2015; Williams et al. 2009 ). Phipps and colleagues reported the results of one randomized clinical trial of an intervention provided to pregnant adolescents during pregnancy to prevent postpartum depression (Phipps et al. 2013 ). Other than a pilot study conducted by our research team, few investigators have developed specific interventions that focus on overcoming barriers to depression treatment in adolescent mothers after delivery (Logsdon et al. 2010a) .
A plethora of classic, international research studies have demonstrated that mothering is adversely impacted in women with postpartum depression (Logsdon et al. 2006) , including impaired maternal-infant interaction (Beck 1995) , diminished gratification in the maternal role (Killien 1998) , and lower feelings of self-efficacy (Froman and Owen 1990) . Maternal depression has been shown to have a negative association with adverse child outcomes including socio-emotional, cognitive, and behavioral development (Kingston et al. 2012; Maughan et al. 2007 ). The outcomes are cumulative when depression goes untreated (Brennan et al. 2000 ; National Institute of Child Health and Human Development 1999). The effects go well beyond interfering with early maternal-infant bonding and interactions and have been shown to be associated with poor school readiness and self-regulation (Brennan et al. 2000; Campbell et al. 2007 ). The effects of depression on early maternal-infant interactions are further complicated in adolescent mothers due to deficits in executive functioning associated with a prefrontal cortex that is still developing (Chico et al. 2014; McPeak et al. 2015) . These data suggest that it is critical that all mothers, but especially adolescent mothers, receive early screening and treatment for depressive symptoms.
Numerous clinical trials have determined that depressive symptoms and overall functioning improve with depression treatments such as therapy, antidepressants, and psychoeducational interventions (Dennis and Stewart 2004; Gjerdingen 2003; O'Hara et al. 2000) . In a secondary data analysis, Logsdon and colleagues (Logsdon et al. 2009c) investigated whether mothering behaviors also improved with antidepressant treatment in women with postpartum depression. A subset of women (n = 27) from a randomized clinical trial (double-blind 8-week trial of nortriptyline compared with sertraline) completed outcome measures of mothering. The two antidepressants were equally efficacious in improving maternal gratification and self-efficacy. Treatment of depression is critical to improve public health, particularly in vulnerable adolescent mothers and their offspring, but it is important to address barriers to treatment.
Internet-based interventions for depression have been successful in overcoming barriers to treatment including the social stigma of seeking depression treatment in adolescents (Wisdom et al. 2006) . For example, a website in Australia (Blue Pages) provided an education intervention consisting of evidence-based information on depression and treatment. The reduction in mean scores on the Center for Epidemiologic Studies of Depression screening scale was 3.0 (95% confidence interval 0.6 to 5.2) (Christiansen et al. 2004) . Similarly, a self-directed Internet intervention for depression delivered as part of a high school curriculum was successful in improving depression symptoms in adolescent girls compared to a control group (n = 157), but rates of completion of the intervention were low. Feedback on the intervention indicated that the amount of material, the age-appropriateness of the themes and examples, and time available for access to the intervention were problematic (O'Kearney et al. 2009 ).
Use of the Internet and social media are almost ubiquitous in adolescents and young adults, and the rates of use continue to climb. More than half of adolescents access the Internet at least daily, including those of low income, and rates vary little by race/ethnicity (Lenhart et al. 2010 ). In the health care system, use of Internet interventions to promote behavior change has the advantage of reaching and impacting the health of many people (Bennett and Glasgow 2009) . The low implementation costs and high potential for sustainability are promising features in addressing pervasive health problems in the USA (Bennett et al. 2010; Bennett et al. 2012; McNeil et al. 2007) , such as obesity and depression. It is well-established that a large percentage of low-income and ethnically diverse individuals have access to the Internet (Bleakley et al. 2004; Klnd et al. 2005) , particularly by smart phones as reported by the Pew Research Center (Lenhart et al. 2010) .
In general, adolescents are an underserved population with many unmet health needs (National Academy of Sciences 2009), and this is particularly true for adolescent mothers. Prior to our study, use of an Internet-based depression intervention had not been tested with adolescent mothers or in adolescents who reside outside of urban areas, even though both groups may differ from other adolescents in important ways. Though rates of mental illness in non-urban populations are comparable to urban populations, few people in rural areas seek mental health treatment (Hauenstein et al. 2006; Murry et al. 2011) . There is also a strong propensity for self-reliance and a preference for self-managing health problems in rural populations (Murry et al. 2011) . Thus, there is a gap in scientific knowledge related to the effectiveness of Internet health interventions with adolescent mothers, particularly those residing in non-urban areas. This study addressed that scientific gap by testing a tailored intervention based upon the theory of planned behavior (TPB; Ajzen 1991). Prominent researchers have recommended the need for trials of innovative interventions to address depression in adolescent mothers (Yozwiak 2010) .
Theoretical support
The TPB (Ajzen 1991 (Ajzen , 1998 has been used extensively to predict health behavior. TPB states that an individual's behavior is principally determined by behavioral intention, and that intention is predicted by perceived behavioral control, subjective norms, and attitudes. An individual engages in a behavior that she evaluates positively (attitude), where she perceives social pressure or peer acceptance to do so (subjective norms), and when she believes that it is achievable (perceived behavioral control). Consistency of message, strong evidence, and tailoring of the message to diverse groups are recommended (Fishbein et al. 2001) . TPB has been successfully used to frame research with samples of adolescents related to such issues as decisions regarding sexual behavior (Bishop 2002; Gillmore et al. 2004 ), intention to breastfeed (Swanson et al. 2006) , drug prevention practices (Stephenson et al. 2005) , HIV/AIDS prevention (Kinsler et al. 2004 ), susceptibility to smoking (Unger et al. 2001) , as well as beliefs and attitudes associated with the intention to accept a diagnosis of depression (Van Voorhees et al. 2006) and to use social networking (Baker and White 2011) . In developed countries, beliefs and attitudes towards treatment are thought to be the critical determinants of mental health-seeking behavior, as opposed to access to care (Fortney et al. 1998; Kessler et al. 1997; Leaf et al. 1988) , making the TPB an appropriate framework for this study.
Research questions
RQ1: What is the association between exposure to the Internet-based depression intervention and study outcomes (attitude and subjective norms towards depression and depression treatment, perceived control, intention to seek depression evaluation and treatment), when controlling for baseline measures (pre-test)? RQ1 (a): Are changes in outcomes dose related? RQ2: What is the association between use of the Internetbased depression intervention and actual seeking of depression evaluation and treatment, when controlling for baseline depression symptoms and county? RQ3: What is the association between intention to seek depression treatment and actual seeking of treatment, when controlling for baseline depression symptoms?
Preliminary studies
Over the past 10 years, our research team has completed and published several research studies with adolescent mothers that have provided a strong foundation for the current study. A summary of findings from preliminary studies follows.
Barriers to depression treatment in low-income adolescent mothers
This study explored barriers to depression treatment in lowincome, unmarried, adolescent mothers in a southern, urban area of the USA. The authors utilized a phenomenological approach and focus group methodology. Participants (n = 9) were enrolled in a teen parent program, an option of the public school system. The metaphor of a merry-go-round emerged from the data and represented the ups and downs that the adolescent mothers experience as they struggle to adjust to the role of mother. The adolescent mothers did not realize their feelings could be labeled as depression, and they did not know how to seek assistance from professionals for these feelings.
Thus, depression literacy was a profound barrier to depression treatment (Logsdon et al. 2009a, b, c) .
Intention to seek mental health treatment in adolescent mothers
The aims of this study were to determine the efficacy of the Theory of Reasoned Action in predicting intention to seek depression treatment in adolescent mothers (n = 64). Results indicated that subjective norms, but not attitude, was a significant predictor of intention to seek depression treatment in adolescent mothers (F = 4.82; p = .00; R 2 = .14). Thus, the peers, family culture, and values of the teen mother influenced her intention to seek mental health treatment. Findings from this study, as well as support from the literature, established the need for a culturally sensitive educational intervention related to depression and depression treatment that includes messages that family and peers find mental health treatment to be acceptable (Logsdon et al. 2009a, b, c) .
Telephone-based depression care management intervention for adolescent mothers
This phase 1 clinical trial combined qualitative and quantitative methods to modify a collaborative care, telephone-based, depression care management intervention for adolescent mothers, and to determine the acceptability, feasibility, and initial efficacy of the intervention in a sample of adolescent mothers (n = 97) who were recruited from an adolescent parent program. Our findings indicated that 25% of adolescent mothers who participated in the intervention received depression treatment. Feasibility and acceptability of the intervention were limited by the use of an adult to deliver the message, attitude, and subjective norms related to depression and depression treatment, and challenges related to when the adolescents were free to receive telephone calls. Many of the adolescents were employed, attended school full time, and cared for their infants. The study demonstrated that an approach to overcoming barriers to depression treatment different from telephone-based depression care management is needed for low-income adolescent mothers (Logsdon et al. 2010a (Logsdon et al. , 2010b ). An intervention delivered through the internet and that resonates with adolescent mothers has the potential to overcome time barriers identified in this study. Such an approach has been successful in the past in changing subjective norms in adolescents (Norman and Skinner 2007; RotheramBorus et al. 2000) .
Use of social media by (urban and rural) adolescent mothers
Using a cross-sectional design, a convenience sample of urban (n = 200) as well as a small sample of rural adolescent mothers (n = 15), completed surveys at 1-3 days postpartum on a mother-baby unit of a university hospital or in the community during home visits with nurses in order to determine their preferred health care resources and use of social media to obtain health information. All adolescent mothers were socioeconomically disadvantaged. No differences existed between urban and rural adolescent mothers (all p values > 0.05). Adolescent mothers received the most health information from the following: parents (69%), doctors/nurses (69%), internet (64%), and parents of friends (42%). Preferences for sources of health information included family (58%), internet (61%), and health care professionals (92%). Twenty-five percent of adolescents searched for health information on the Internet 1-2 days per week; 22% had received health information from Facebook. Adolescent mothers used media extensively for communication. Fifty percent of the sample accessed a computer several times per day. The Internet was most frequently accessed through computers at school (81%), the library (97%), and through cell phones (72%). Using images of parents and health care providers to relay the health information is recommended (Logsdon et al. 2014; Logsdon et al. 2015) .
Pilot study of intervention for this study
In a five-step process, a product design team of interdisciplinary researchers collaborated with community partners to create and test a prototype website for an Internet-based depression intervention. The approach to constructing the website was based upon instructional design theory. The iterative process involved the following steps: (1) focus groups of adolescent mothers provided information on what messages and visual images would make an adolescent mother with depressive symptoms seek depression treatment (develop brand), (2) development of prototype website, (3) focus groups of adolescent mothers tested the images and message, (4) revision of website based upon feedback, and (5) testing of website with adolescent mothers. Feedback on the website indicated that it was easy to use (77%), which is in the highly acceptable range of product usability in the commercial/business world (Bangor et al. 2008) . Attitudes related to depression and depression treatment improved after viewing the website (p = .023). Though study results were promising, the impact of the website on subsequent treatment for depression was not determined (Logsdon et al. 2013 ). In addition, this pilot study was limited to adolescent mothers (n = 136) who lived in an urban area and used the website at school. Thus, generalizability of study findings should be tested in a more diverse group, and access to the website needs to be tested in contexts outside of schools.
In summary, preliminary work strengthened our commitment to investigate how to assist adolescent mothers with depressive symptoms to seek and receive depression evaluation and treatment to improve their health and functioning and lessen the impact of depression on their infant. The purpose of this study is to provide information on how an Internet-based depression intervention can achieve those goals.
Methods

Study design
A pretest-posttest design was used.
Sample
Adolescent mothers from 20 urban, suburban, and rural counties in Kentucky were included in the study, 10 intervention group counties, and 10 comparison group counties. The counties were matched based upon comparable racial/ socioeconomic composition of counties and the number of adolescent births.
A convenience sample was used. Eligibility criteria for the study include (1) adolescent mother, 13-21 years of age, (2) delivery of a living child within last 12 months, and (3) infant lives with adolescent. Screening questions for eligibility criteria were completed before potential participants in the intervention group were allowed to enroll in the Internetbased depression intervention. For the comparison group, staff from community agencies determined eligibility of potential participants and then invited them to participate in the study.
Retention
The intervention group was sent an email reminder to complete the 2-week posttest. The staff from the community agency administered the second set of study instruments to the comparison group in their homes. Based upon our previous longitudinal study (Logsdon et al. 2013) , we estimated that 30% of the eligible/willing participants would be lost to follow-up. We increased the amount of the stipend ($25) for completion of the second posttest to serve as an incentive. Our Research and Advisory Board has previously helped our research team to determine the amount of study stipend that is appropriate but not coercive.
Power analysis for sample size
Based on data from the CDC National Vital Statistics annual birth rate, we estimated that there would be 3464 adolescent mothers that met study criteria (n = 2001 in the intervention counties, n = 1463 in the comparison counties). The intervention counties have a significantly larger number of adolescent mothers because Metro Louisville/Jefferson County was included in the intervention group, and this is the largest city/county (in population) in the state of Kentucky.
We expected 200 adolescent mothers to enroll in the intervention and complete the first posttest. Based upon our previous longitudinal study (Logsdon and Gohmann 2008) , we estimated that 30% of the eligible/willing participants would be lost to follow-up. As a result, we anticipated that data from 140 participants would be available for analysis from the intervention group. We expected a comparable number of participants in the comparison group. Power calculations were based on the anticipated total sample size (n = 280) that would be available for complete analysis.
Procedures
Data were collected from November 2013 to March 2016. The study was approved by the university human studies protection program and by human studies review groups for each community agency. For the comparison group, data were collected by subcontracts with community agencies that provided voluntary home visitation to pregnant women and new parents to promote safe environments for the optimal growth and development of children. Staff from the counties in the comparison group recruited adolescent mothers, explained the research study and preamble, distributed the instruments, and provided stipends to study participants. This process was repeated 2 weeks later. Adolescent mothers completed instruments during home visits with staff from the community organization.
Study procedures were included in a manual that was provided to each community agency (comparison group) to ensure fidelity to study procedures. The manual outlined the processes of communication, training, problem-solving, and evaluation. In addition, the research team provided a one-hour orientation session to each agency, and a member of the research team assessed fidelity of study procedures two times for each community agency. Fidelity ranged from 92 to 95%, and further orientation was provided to correct any deviations from study procedures.
Adolescent mothers in the intervention group were recruited from community agencies in the 10 intervention counties by the research staff. Upon arriving at the website for the study intervention, using a computer of her choice, the adolescent mother read the study preamble and proceeded to the pretest. After completing the pretest, she viewed the intervention.
After viewing each section of the website, the adolescent mother was instructed to complete the first post-test. She was not allowed to take the posttest until all sections of the intervention were viewed. At the completion of the posttest, the adolescent mother was awarded an electronic gift certificate for purchases at a retail store, which was sent to her email address. This method has been used with adolescents in other studies to maintain anonymity (Koo and Skinner 2005) , and our other studies with adolescent mothers have established that gift certificates to retail stores are their preferred stipends. At the end of 2 weeks, she was instructed by email to return to the website and complete the second posttest. Again, at the completion of the posttest she was awarded an electronic gift certificate for purchases at a retail store, which was sent to her email address.
Participants in each group received a $15 stipend for completing time 1 instruments. They received a $25 stipend for completing time 2 instruments.
Intervention
The purpose of the Internet intervention was to persuade adolescent mothers with symptoms of depression to seek and receive depression evaluation and treatment. Internetdelivered interventions have been shown to effectively change behavior (Steele et al. 2009 ). The Internet-based depression intervention consisted of the following components: Video Vignettes, Community Resources, and Answers to Common Questions. The homepage embedded Video Vignettes of other adolescent mothers describing their experience with depression and how they successfully sought depression treatment. This component was designed to decrease stigma about depression and to increase normative beliefs about seeking treatment and increase attitudes about the efficacy of treatment, leading to changes in Attitudes and Subjective Norms. After reviewing the video vignettes, the user selected the other website components by clicking on a tab at the top of the website. The Resources component consisted of county and national resources for pregnant and parenting adolescent mothers to include referrals for counseling services and suicide and child abuse prevention hotlines. This component was designed to increase Perceived Behavioral Control by facilitating opportunities to seek depression treatment. The "Common Questions" listed ten questions that are commonly asked about postpartum depression and mental health treatment, including information about medication, counseling, and the range of feelings that teen mothers may experience in the postpartum period. This component is designed to increase positive attitudes about mental health treatment, decrease stigma towards depression, and increase self-efficacy to seek treatment resulting in changes in Attitudes, Subjective Norms, and Perceived Behavioral Control. Discussion boards and "ask the expert" strategies were not included since a recent systematic review indicated that they were seldom used (Crutzen et al. 2011) . Behavior change in Internet-based interventions is associated with longer and more consequential involvement with the website and by endorsement of website's personal relevance (Crutzen et al. 2008; Strecher et al. 2006) . In developing the prototype website, we collaborated with our community partners to ensure that the site was engaging to adolescents in order to increase use (Danaher et al. 2006 ). Dose of intervention was calculated at the individual level and was based upon patterns of engagement of website (unique visitors, use of specific sections of site, time spent). That is, we were able to calculate for each individual user analytics (e.g., number of visits to the website, time on website, sequential pattern on the website, time on website, and clicks on websites).
Each of the counties in the study provides mental health services to low-income individuals through county health departments or subcontracted services. Reimbursement for mental health services is available through Medicaid, sliding scale fee structures, or private insurance.
Instruments
Adolescent mothers in both groups completed the same measures, which were based upon TBP. The intervention group completed a pretest before starting the intervention. Outcome measures were completed immediately after the intervention and 2 weeks later. Adolescents in the comparison group completed the same measures twice, 2 weeks apart.
Questionnaires with established reliability and validity in adolescent mothers and based upon TPB were used to measure study variables of Attitude (Attitude Towards Seeking Psychological Help; 10 items; respondents rated each statement in a Likert-type response format consisting of the alternatives agree, partly agree, partly disagree, and disagree. The range of scores is from 0 to 30 with a high score indicating a positive attitude towards seeking help; Fisher and Turner 1995), Subjective Norms (Stigma Scale for Receiving Psychological Help; 5 items; Each question is rated from 0 (strongly disagree) to 3 (strongly agree) with higher scores indicating greater perception of stigma associated with receiving psychological treatment; Komiya et al. 2000) , Perceived Behavior Control (Health Self Determination Index; 1 item; kids like to make plans for their health themselves; ☐REALLY TRUE for ME ☐SORT of TRUE for ME; Cox et al. 1990) , and Intention to Seek Depression Treatment (Mental Health Intention Scale; 3 items; example of one item: how likely is it that you'll actually get mental health treatment; revised from Gerend et al. 2007) . In our previous studies, reliabilities of each of these instruments had Cronbach's alphas ranging from .74 to .89 indicating good internal consistency.
For those adolescent mothers with symptoms of depression, questions inquired if the adolescent has plans to make an appointment for depression treatment, has made an appointment for depression treatment, or has received depression treatment in the last 2 weeks and if not, what were the barriers to depression treatment.
The Patient Health Questionnaire (PHQ-2) was used to screen for symptoms of depression (Arroll et al. 2003) . This instrument has a sensitivity of .85 in adolescents in a primary care setting (Borner et al. 2010) , and sensitivity of 100% among postpartum women at 4-6 months postpartum (Chae et al. 2012 ). The PHQ-2 inquires about the frequency of depressed mood and anhedonia over the past 2 weeks, scoring each as 0 ("not at all") to 3 ("nearly every day"). The PHQ-2 was validated by 6000 patients in 8 primary care clinics and 7 obstetrics-gynecology clinics.
Last, in the intervention group, we asked participants to provide feedback on the intervention itself.
Data analysis
Potential confounding and effect modification was a serious concern of the research team. To adjust analyses for potential differences between the groups, while maximizing power, Propensity Scoring using a "greedy" algorithm was used to minimize potential bias (Guo and Fraser 2010) . This minimized differences between groups, similar to randomization in a RCT. We started data analysis with straightforward tests for differences between the two groups of adolescent mothers. This allowed us to test if randomization was successful and no significant differences between controls and intervention group existed. Analysis of variance (ANOVA) techniques were used to test for differences between continuous variables, while Kruskal-Wallis, Fischer's exact tests, and Wilcoxon methods were used to test for differences among categorical variables, when and where appropriate.
Cronbach's alphas were calculated for each instrument to test the internal consistency of the instruments in our population. Repeated measures ANOVA techniques were used to test if changes occurred over time both within groups and between groups using an adjusted approach.
Subsequently, we developed adjustment models to test for independent predictors of (1) attitude, (2) subjective norms, (3) perceived control, (4) intention of treatment, and (5) actual treatment. That is, to examine the outcomes (1) attitudes, (2) perceived control, (3) subjective norms, and (4) intention to seek treatment, separate mixed-effects general linear models were developed for each outcome (four separate models developed). The two groups (intervention vs. comparison) were analyzed as fixed effects and time (a week since enrollment) was analyzed as a repeated measures effect. This allowed us to examine whether these outcomes significantly change over time. Traditional risk factors (e.g., age, ethnicity) were incorporated as covariates during secondary analyses. All main effects and all two-way interaction were investigated for significance from the mixed-effects models developed. All variables were entered into the model simultaneously in one step.
To answer the RQ1-what is the association between exposure to the Internet-based depression intervention and study outcomes-we estimated the dose (magnitude of exposure) of the Internet-based social marketing intervention for each individual in the counties that received the intervention (e.g., time on site, number of clicks, webpages viewed). Generalized linear models were developed in which each outcome was made a function of dose to test whether (1) attitudes, (2) perceived control, (3) subjective norms, and (4) intention to seek treatment were impacted by dose of the intervention.
To answer RQ2-what is the association between use of the internet-based depression intervention and actual seeking of depression evaluation and treatment-a mixed-effects general linear model was developed in which (self-reported) treatment was the outcome. Initially, the two groups (intervention and comparison), were analyzed as fixed effects and time (a week since enrollment) using repeated measures ANOVA.
Baseline depression level and county of residence were incorporated into the model, allowing us to adjust for baseline depression level and county of residence.
Traditional risk factors (e.g., age, ethnicity) were incorporated as covariates during secondary analyses. All main effects and all two-way interaction were investigated for significance from the mixed-effects models developed. In addition, logistic regression techniques were used to test whether the odds an adolescent mother seeks depression treatment was impacted by the intervention.
To answer RQ3-what is the association between intention to seek depression treatment at baseline and actual seeking of treatment-initially, we performed a descriptive analysis of the proportion of those we reported intent at baseline actually seeking treatment at follow-up. In addition, a logistic regression model was developed to test whether the odds an adolescent mother seeks depression evaluation and treatment can be predicted from their intention to seek treatment. Traditional risk factors (e.g., depression level, county of residence, age, and ethnicity) were incorporated as covariates during secondary analyses. All main effects and all two-way interaction were investigated for significance. 
Results
Demographics
Loss to follow-up was low for both groups (n = 3, 2.1% for the controls; n = 5, 3.1% for the intervention group). There were no significant differences in demographics between the control group and intervention group, at baseline. See Table 1 . The women were primarily African American (n = 124, 89.2% and n = 133, 86.4%, respectively), had less than a high school education (n = 72, 51.7% and n = 84, 54.5%), were not currently pregnant (n = 1, 0.7% vs. 0, 0.0%), and had given birth in the last year (n = 135, 97.8% vs. n = 151, 98.1%.). Both groups had given birth a little under 4 months prior (3.7 months on average vs. 3.9 months on average) and were roughly 18 years of age (18.2 years on average vs. 17.9 years on average). There were also no significant differences between the groups on rates of depressive symptoms, at baseline. See Table 1 . From the intervention group, acceptability ratings of the intervention were as follows: The website is easy to use n = 124 (80.8%); An internet website is a good place for me to learn about depression n = 108 (70.2%); I can relate to one or more of the stories presented on the homepage n = 76 (49.2%); I would recommend this website to another teen mom n = 110 (71.5%).
Performance on the instruments
As seen in Table 2 , the study instruments had acceptable internal consistency reliability scores. Analysis associated with each research question is described below. RQ1: What is the association between exposure to the Internet-based depression intervention and study outcomes (attitude and subjective norms towards mental health treatment, perceived control, intention to seek depression evaluation and treatment and actually receiving treatment), when controlling for baseline measures? Is there a dose response?
As seen in Table 3 and Fig. 1 , scores on two of the instruments (attitude p = 0.041 and perceived control p = 0.007) improved significantly more over time for the intervention group when compared to the control group, but subjective norms did not. In addition, the scores on the instruments remained consistent over time within the control group (attitude, p = 0.841; subjective norms, p = 0.784; and perceived control, p = 0.913), while the scores significantly improved within the intervention group (p = 0.018, p = 0.040, and p < 0.001, respectively). Similarly, as seen in Table 4 and Fig. 2 C control group, T1 time 1, T2 time 2, I intervention group actually receive treatment (p = 0.009) over time when compared to the control group. Within the control group, intention to seek treatment and actual treatment rates did not change (p = 0.999 and p = 0.081, respectively). Both rates increased over time within the intervention group (p = 0.003 and p < 0.001, respectively).
As seen in Table 4 , the intervention independently influenced (increased) attitudes (B = 2.92, p = 0.018), beliefs of perceived control (B = 2.06, p = 0.021), intention to seek treatment (B = 4.19, p < 0.001), and actually receiving treatment (B = 5.02, p < 0.001). Dose of the intervention (measured in time on the intervention) significantly impacted (increased) attitudes (B = 2.00, p = 0.029). No other predictor impacted any of the outcomes. In addition, no two-way interaction effects existed. RQ2: What is the association between use of the internetbased depression intervention and actual seeking of depression evaluation and treatment, when controlling for baseline depression symptoms and traditional risk factors.
As seen in Table 5 , being depressed (OR = 2.15, 95% CI 1.15-4.04, p = 0.005) and being exposed to the intervention (OR = 1.65, 95% CI 1.06-2.32, p = 0.012) increased the odds of seeking treatment. RQ3: What is the association between intention to seek depression treatment at baseline and actual seeking of Unadjusted, a majority of those who intended to seek treatment (n = 26, 17.1%) actually did report receiving treatment (n = 22, 84.6%), which is strongly correlated (r = 0.86, p < 0.001). Similarly, as seen in Table 5 , taking an adjusted approach, intention to seek treatment significantly impacts the odds of actually seeking treatment (OR = 17.81, 95% CI 13,92-28.63, p < 0.001), (while adjusting for depression, age, ethnicity, urban/rural location, dose, and receiving the intervention).
Discussion and conclusions
Based upon TPB, this study described the impact of an Internet-based depression intervention in successfully changing attitudes, perceived control, intention to seek treatment, and actually seeking treatment in a sample of adolescent mothers. Contrary to expectations, living in a rural area did not impact study results. Receiving a larger dose of the intervention impacted attitude towards mental health treatment, but not the rate of actually seeking treatment.
Subjective norms were not changed by the intervention. As subjective norms reflect "the perceived social pressure to perform or not to perform the behavior" in question (Ajzen 1991, p. 188) , it is likely that the intervention dose was not sufficient to change such a long-standing perception.
The rates of depressive symptoms at baseline in both the control and intervention groups were lower than reported in any of our preliminary studies. However, this is the first time that our team has used the PHQ-2 for depression screening; the depression screening instruments for our other studies included the CES-D and/or the EPDS. Researchers, including our research team, should continue to explore the psychometrics of depression screening instruments in adolescent mothers.
Limitations of the study include the use of self-report measures. Medical records were not available to corroborate the adolescent's report of use of mental health services. In addition, adolescent mothers in the intervention group and comparison group completed measures in different settings (comparison group in home and intervention group online). Although the counties used for recruitment of the adolescent mothers were matched in terms of population and rural/urban location, confidence in study findings would have been enhanced with random assignment of participants to the control or comparison groups.
In terms of recommendations for further research, the vast majority of the adolescent mothers rated the intervention as acceptable. Thus, further Internet interventions should be considered to promote the health of adolescent mothers and their infants.
It is possible that adolescent mothers are not receiving depression evaluation and treatment because of the health care system or other barriers that our research team has not previously identified. This information will continue to be collected and will inform any revision of our intervention before we implement the study with a national audience.
Information obtained in this study could enhance the clinical practice of perinatal and public health nurses and other clinicians who play pivotal roles in providing health information, screening, referrals, and support for new mothers with depressive symptoms. An internet-based depression intervention can be initiated and monitored at low cost, and it is effective in increasing rates of depression treatment.
Our public health approach of recruiting adolescent mothers from the community may result in different findings compared to a study in which a clinical population of adolescent mothers with a diagnosis of depression constituted the sample. However, we believe our sample is more reflective of the real world and that our findings can more easily be generalizable to a variety of research, practice, and policy settings.
